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Description 
WASHING MACHINE 

Technical Field 

[1] The present invention relates to washing machines, and more particularly, to a 

washing machine having a venting device for making a tub therein in communication 
with an outside of the washing machine, with noise leakage preventive means provided 
thereto. 

Background Art 

[2] In general, in recent purchase of a domestic washing machine, not only a 

performance of the washing machine, but also convenience of use is a very important 
factor for purchasing the product. Consequently, development of the product is ac- 
celerated for enhancing the convenience of use. 

[3] In the meantime, though a drum type washing system, washing laundry by using 

friction between a drum rotated by a motor and the laundry in a state detergent, 
washing water and the laundry is introduced to the drum, gives almost no damage to 
the laundry, has no entangling of the laundry, and provides a washing effect of rubbing 
and pounding the laundry, because of inconvenience in putting in/taking out the 
laundry, technical developments are in progress for improving the inconvenience. 

[4] FIG. 1 illustrates a section of a related art washing machine. 

[5] Referring to FIG. 1, the related art washing machine is provided with a cabinet 2 

having a laundry opening 2a in a front center, a tub 4 suspended in the cabinet 2 with 
springs 3a and dampers 3b, haying an opening 4a in rear of the laundry opening 2a, a 
drum 6 rotatably mounted in the tub 4 having an opening 6a in rear of the laundry 
opening 2a for receiving the laundry, and water holes 7 in a circumferential surface, a 
driving motor 8 mounted on a rear wall of the tub 4 for rotating the drum 6, a water 
supply unit 10 for supplying detergent or water to the tub 4, a draining unit 12 for 
draining water from the tub 4 to an outside of the washing machine, a gasket 16 in 
front of the tub 4 for preventing both water in the tub 4 and the laundry 'm' in the drum 
6 from flowing away between the tub 4 and the cabinet 2, a door 18 rotatably mounted 
on a front of the cabinet 2, for opening/closing a portion beyond the gasket 16, and a 
venting unit 20 for making an inside of the tub 4 to be in communication with an 
outside of the cabinet 2. 

[6] The venting unit 20 is provided with a bellows 22 having one end connected to a 

vent hole 5 projected from a top of the tub 4, and a vent pipe 100, or 1 10 secured to a 
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rear of the cabinet 2 with fastening means (not shown), having the other end of the 
bellows 22 connected thereto. 

[7] The bellows 22 is coupled to the vent pipe 100 and 1 10 with a clamp (not shown) 

[8] 
[9] 



[10] 



The operation of the related art washing machine will be described. 
Upon putting the washing machine into operation after putting the laundry 'm* in the 
drum 6, and closing the door 18, water and detergent supplied from the water supply 
unit 10 is held on a bottom of the inside of the tub 4, such that a bottom of the drum 6 
is submerged under the water and the detergent. 

Then, a step for separating dirt from the laundry 'm', a step of rinsing the laundry 
'm', and a step for extracting the laundry 'm' are progressed in succession. 
[11] In this instance, during the steps are progressed, noise leaks to the rear of the 

cabinet 2 from the tub 4 through the vent hole 5, the bellows 22, the vent pipe 100, and 
1 10, causing inconvenience coming from the noise during the washing machine is in 
operation. 

Disclosure of Invention 
Technical Problem 

[12] An object of the present invention is to provide a washing machine for preventing 

noise from leaking form a tub to an outside of the washing machine. 
Technical Solution 

[13] The object of the present invention can be achieved by providing a washing 

machine including a tub in a cabinet, a venting unit for making the tub to be in com- 
munication with an outside of the cabinet, and sound insulation means in the venting 
unit for blocking noise from leaking from the tub to the outside of the cabinet. 

[14] In another aspect of the present invention, a washing machine includes a tub in a 

cabinet, a venting unit for making the tub to be in communication with an outside of 
the cabinet, and a chamber portion provided to the venting unit for blocking noise from 
leaking from the tub to an outside of the cabinet. 

[15] In another aspect of the present invention, a washing machine includes a cabinet 

having a laundry opening in a front center, a tub suspended in the cabinet with springs 
and dampers, having an opening in rear of the laundry opening, a drum rotatably 
mounted in the tub having an opening in rear of the laundry opening for receiving the 
laundry, and water holes in a circumferential surface, a driving motor mounted on a 
rear wall of the tub for rotating the drum, a water supply unit for supplying detergent 
or water to the tub and a draining unit for draining water from the tub to an outside of 
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the washing machine, a gasket in front of the tub for preventing both water in the tub 
and the laundry in the drum from flowing away between the tub and the cabinet, a 
venting unit including a vent hole projected from a top of the tub, a vent pipe secured 
to the cabinet, and bellows connected between the vent hole and the vent pipe, and a 
blocking unit to the vent pipe for blocking noise from leaking from the tub to an 
outside of the cabinet. 
Advantageous Effects 

[16] The provision of sound insulation means at a venting unit to make a tub in com- 

munication with an outside of a cabinet for blocking noise from a washing machine 
improves reliability of the product. 
Brief Description of the Drawings 

[17] The accompanying drawings, which are included to provide a further understanding 

of the invention, illustrate embodiment(s) of the invention and together with the de- 
scription serve to explain the principle of the invention. In the drawings; 

[18] FIG. 1 illustrates a section of a related art washing machine; 

[19] FIG. 2 illustrates a section of a washing machine in accordance with a preferred 

embodiment of the present invention, with a partial, enlarged sectional view of a vent 
pipe; 

[20] FIG. 3 illustrates a perspective view of a vent pipe in accordance with a first 

preferred embodiment of the present invention, with a partial cut away view; 
[21] FIG. 4 illustrates a side view of a vent pipe in accordance with a first preferred 

embodiment of the present invention; 
[22] FIG. 5 illustrates a perspective view of a vent pipe in accordance with a second 

preferred embodiment of the present invention, with a partial cut away view; 
[23] FIG. 6 illustrates a side view of a vent pipe in accordance with a second preferred 

embodiment of the present invention; 
[24] FIG. 7 illustrates a perspective view of a vent pipe in accordance with a third 

preferred embodiment of the present invention, with a partial cut away view; and 
[25] FIG. 8 illustrates a side view of a vent pipe in accordance with a third preferred 

embodiment of the present invention. 
Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
[27] FIG. 2 illustrates a section of a washing machine in accordance with a preferred 
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embodiment of the present invention, with a partial, enlarged sectional view of a vent 
pipe, FIG. 3 illustrates a perspective view of a vent pipe in accordance with a first 
preferred embodiment of the present invention, with a partial cut away view, and FIG. 
4 illustrates a side view of a vent pipe in accordance with a first preferred embodiment 
of the present invention. 

Referring to FIG. 2, the washing machine in accordance with a preferred 
embodiment of the present invention includes a cabinet 52 having a laundry opening 
52a in a front center, a tub 64 suspended in the cabinet 52 with springs 63a and 
dampers 63b, having an opening 64a in rear of the laundry opening 52a, a drum 66 
rotatably mounted in the tub 64 having an opening 66a in rear of the laundry opening 
52a for receiving the laundry, and water holes 67 in a circumferential surface, a driving 
motor 68 mounted on a rear wall of the tub 64 for rotating the drum 66, a water supply 
unit 70 for supplying detergent or water to the tub 64, a draining unit 72 for draining 
water from the tub 64 to an outside of the washing machine, a gasket 76 in front of the 
tub 64 for preventing both water in the tub 64 and the laundry 'm' in the drum 66 from 
flowing away between the tub 64 and the cabinet 52, a door 78 rotatably mounted on a 
front of the cabinet 52, for opening/closing a portion beyond the gasket 76, a venting 
unit 80 for making an inside of the tub 64 in communication with an outside of the 
cabinet 52, and sound insulation means in the venting unit 80 for preventing nose from 
leaking from the tub 64 to an outside of the cabinet 52. 
[29] For an example, the venting unit 80 includes a bellows 82 having one end 

connected to a vent hole 65 projected from a top of the tub 64, and a vent pipe 100, 
and 1 10 secured to a rear of the cabinet 52 with fastening means (not shown), having 
the other end of the bellows 82 connected thereto. 
[30] The bellows 22 may be coupled to the vent pipe 100 and 1 10 with a clamp (not 

shown). 

[3 1] Referring to FIG. 3 or 4, the vent pipe 100 and 1 10 has a connection portion 100 

connected to the bellows 82 and a fastening portion 1 10 for fastening to a rear of the 

cabinet 52 of the washing machine. 
[32] The connection portion 1 00 is cylindrical with openings II on opposite sides, and 

the fastening portion 1 10 has vent holes Wl for venting the tub 64 to an outside of the 

washing machine. 

[33] Thus, air in the tub 64 vents to the outside of the washing machine through the 

opening 1 1 and the vent holes W 1 . 
[34] The fastening portion 1 10 has fastening means 1 1 1 , and 1 1 2 for fastening the 
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fastening portion 1 10 to the rear of the cabinet 52. 
[35] For an example, the fastening means 1 1 1, and 1 12 may include a first fastening 

member 1 1 1 having a projection 111a formed in correspondence to a hole (not shown) 
in the rear of the cabinet for placing the projection 111a therein, and a second fastening 
member 112 having a hook 1 12a for placing in a hook hole (not shown) in the rear of 
the cabinet. 

[36] The sound insulation means in accordance with a first preferred embodiment of the 

present invention is at least one blocking wall 101 for blocking noise transmitted 
through the vent pipe 100, and 1 10. The first embodiment of the present invention 
suggests two pairs of blocking walls 101a, and 101b in the connection portion 100 of 
the vent pipe 100 and 1 10. 
[37] In more detail, referring to FIG. 4, the two pairs of blocking walls 101a, and 101b 

are one pair of first blocking walls 101a projected opposite to each other, and one pair 
of second blocking walls 101b projected opposite to each other, in rear of, and spaced 
from the first blocking walls 101a. It is preferable that the first blocking walls 101a 
and the second blocking walls 101b are arranged to cross each other. 
[38] In the meantime, it is preferable that ribs 103 are mounted such that one end thereof 

is connected to the blocking wall 101 and the other end thereof is connected to the 
connection portion 100, for supporting the blocking wall 101. 

Ivfcreover, there may be a handle 1 13 on an outside of the fastening portion 1 10 for 
holding the vent pipe 100, and 1 10. 

In the meantime, of course, though the first embodiment suggests the blocking wall 
101 formed at the connection portion 100 of the vent pipe 100, and 1 10, the blocking 
wall 101 may be formed at the bellows 82 or the vent hole 65. 
[41] Accordingly, noise from the tub 64 of the washing machine is reflected at, and 

dissipated by, the one pair of the first blocking walls 101a firsdy, and is reflected at, 
and dissipated by, the one pair of the second blocking walls 101b secondly, to prevent 
the noise proceeding to an outside of the cabinet 52. 
[42] A result of test of a level of noise blocked by the blocking wall 101 is as follows. 

[43] As a result of measurement of a noise level at the rear of the cabinet 52 of the 

washing machine during washing, while the noise generated at the washing machine 
having the related art vent pipe 30, and 40 is 60dB, the noise generated at the washing 
machine having the vent pipe 100, and 1 10 with the blocking walls of the present 
invention applied thereto is 57.5dB during washing, with a reduction of 2.5dB. That is, 
the two pairs of blocking walls 101a, and 101b provide an effect of approx. 44% of 



[39] 
[40] 



WO 2006/080800 PCT/KR2006/000282 



[44] 



[45] 



[46] 



noise reduction compared to the related art. 

FIG. 5 illustrates a perspective view of a vent pipe in accordance with a second 
preferred embodiment of the present invention, with a partial cut away view, and FIG. 
6 illustrates a side view of a vent pipe in accordance with a second preferred 
embodiment of the present invention, wherein solid line arrows denote paths of noise 
reflected at the sound insulation means. 

As can be known from FIGS. 5 and 6, the sound insulation means in accordance 
with the second preferred embodiment of the present invention includes two blocking 
walls in the venting unit, i.e., a first blocking wall 131a and a second blocking wall 
131b. 

In the meantime, the vent pipe 130, and 140 may include a connection portion 130 
connected to a bellows 82 of the washing machine, and a fastening portion 140 
fastened to the rear of the cabinet 52 of the washing machine. 
[47] The connection portion 130 is cylindrical, with opposite openings 12, having vent 

holes W2 formed therein for venting the tub 64 to an outside of the washing machine. 

Thus, the air vents form the tub 64 to the outside of the washing machine with the 
opening 12 and the vent holes W2. 

The fastening portion 140 has fastening means 141, and 142 for fastening the 
fastening portion 140 to the rear of the cabinet 52. 

The fastening means 141, and 142 include a first fastening member 141 having a 
projection 141a formed in correspondence to a hole (not shown) in the rear of the 
cabinet for placing the projection 141a therein, and a second fastening member 142 
having a hook 142a for placing in a hook hole (not shown) in the rear of the cabinet. 
[5 1] The second embodiment of the present invention suggests the two blocking walls 

1 3 1 a, and 1 3 1 b mounted to the connection portion 130. 
[52] For an example, referring to FIG. 6, it is preferable that the two blocking walls 

131a, and 131b are tilted the more toward an inner side of the cabinet as it goes toward 
a center of the vent pipe 130, and 140 such that a flow path in the vent pipe 130, and 
140 is zigzag. 

[53] There may be ribs 133 at joining portions between an inside of each of blocking 

walls 131a, and 131b and the connection portion 130, for supporting the blocking 
walls 131a, and 131b. 

[54] Noise from the tub 64 is reflected at, and dissipated by, the first blocking wall 131a 

and the second blocking wall 131b firstly, and is dissipated as the noise proceeds 
through the zigzag path to cause interference. 
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[55] Accordingly, leakage of the noise from the tub 64 to an outside of the cabinet 52 is 

prevented. 

[56] Of course, though the second embodiment of the present invention suggests two 

blocking walls 131, the blocking walls 131 may be two or three, and the noise 
reduction effect is obtainable even if the blocking walls 131 are not tilted. 
[57] It is apparent that the blocking wall 131 is not formed at the connection portion 130 

of the vent pipe, but at the bellows 82, or the vent hole 65. 

FIG. 7 illustrates a perspective view of a vent pipe in accordance with a third 
preferred embodiment of the present invention, with a partial cut away view, and FIG. 
8 illustrates a side view of a vent pipe in accordance with a third preferred embodiment 
of the present invention, wherein solid line arrows denote paths of noise reflected at 
the sound insulation means. 

Referring to FIGS. 7 and 8, as the sound insulation means in accordance with a 
third preferred embodiment of the present invention, a chamber portion -R' in a venting 
unit is suggested. 

The vent pipe 160, and 170 includes a connection portion 160 connected to the 
bellows 82, and a fastening portion 170 fastened to a rear of the cabinet 52 of the 
washing machine. 

[61] The connection portion 160 is cylindrical with openings 13 on opposite sides, and 

the fastening portion 170 has vent holes W3 for venting the tub 64 to an outside of the 
washing machine. 

[62] Thus, air in the tub 64 vents to the outside of the washing machine through the 

openings 13 and the vent holes W3. 
[63] The fastening portion 170 has fastening means 171, and 172 for fastening the 

fastening portion 170 to the rear of the cabinet. 
[64] The fastening means 171, and 172 may include a first fastening member 171 having 

a projection 171a formed in correspondence to a hole (not shown) in the rear of the 
cabinet for placing the projection 171a therein, and a third fastening member 172 
having a hook 172a for placing in a hook hole (not shown) in the rear of the cabinet. 

The third embodiment suggests the chamber portion 'R' formed in the connection 
portion 160 of the vent pipe. 
[66] The chamber portion 'R' will be described in more detail. 

[67] The chamber portion 'R' includes a first chamber Rl having first/second blocking 

walls 160a, and 160b spaced a predetermined distance from each other, to form a hole 
•S' between the blocking walls 160a, and 160b, and a second chamber R2 having first/ 
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second blocking Avails 160a, and 160b spaced a predetermined distance from each 
other, to form a hole 'S' between the blocking walls 160a, and 160b. The chambers Rl 
and R2 are arranged to have a gap 'd' of a predetermined distance. 

The gap is formed so that noise and air entered into the opening 13 leaks toward the 
holes W3. 

The holes 'S* in each of the chambers Rl, and R2 are opposite to each other. It can 
be known that the gap 'd' is a space between the chambers Rl, and R2. 
[70] Of course, though the third embodiment of the present invention suggests two 

chambers Rl, and R2, the chambers may be 1 or 3 or more than 3, and the holes 'S' 
may be formed at the chambers Rl, and R2 to face a noise propagation direction. 
[71] The noise from the tub 64 is reflected at, and dissipated by the first blocking wall 

160a, and introduced into, and dissipated in the holes 'S' in the chambers Rl and R2, to 
prevent the noise from proceeding to an outside of the washing machine. 
[72] Of course, the chamber portion W may be formed not at the connection portion 160 

of the vent pipe, but at the bellows 82 or the vent hole 65. 
[73] It will be apparent to those skilled in the art that various modifications and 

variations can be made in the present invention without departing from the spirit or 
scope of the inventions. Thus, it is intended that the present invention covers the modi- 
fications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 
Industrial Applicability 
[74] The provision of sound insulation means at a venting unit to make a tub in com- 

munication with an outside of a cabinet for blocking noise from a washing machine 
improves reliability of the product. Therefore, the present invention has a significantly 
high industrial applicability. 



